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The  obeervetlooa  prevloualy  reported  relating  to  the  •ntlfanU  cher- 
actariatlea  of  an  acid  eouplad  conjugate  of  paralytic  ahaliflah  potion  and 
fonuitniaad  bovine  aerun  albuein  (PSP-HC80-BIA)  l i*ve  been  con! treed,  Tbla 
antigen  elioite  wak  antibody  reeponeee  in  rabbiti  which  aw  he  fMautgiua 
by  mmUUU  ructlM*  knbnaa  una  and  bowel eeeue  MtiM»  «d  by  *b» 
tactlva  capacity  of  the  aaruai  againat  the  lethal  ef facta  of  PSP  In  white  alee, 
Additional  atudlaa  on  the  chemical  atata  of  PSP  in  Q.  ot tana lie  and 
toxic  elan  alphona  have  failed  to  uncover  any  avldanee  to  irvdlcata  chat  the 
PSP  oxlata  aa  •  itablo  protein  conjugate,  the  apparent  dlffaratvcaa  in 
toxic  icy  of  PSP  Isolated  by  the  aeverel  technique*  employed  can  he  accounted 
for  largely  by  the  influence  of  pH  on  the  toxicity  of  PIP, 
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HATTENIC  PROPERTIES  OF  PARALYTIC  SHELLFISH  POISON 


la  Introduction 

In  a  previous  quar tar  iy  report  <1)  evidence  vea  presented  to  Indicate 
Chet  conjugate*  of  paralytic  ahellfleh  poleon  and  formalin  treated  bovine 
■arum  albumin  (PIF-KChO-»IA)  elicited  production  of  antibodies  in  rebblta. 
The  eerua  fro*  rabblta  which  vea  capable  of  precipitating  the  homologous 
antigen  wo  found  alao  to  be  capable  of  proteotlng  white  alee  agalnat  the 
lethal  affect*  of  paralytic  ihellflih  poleon  (FIT).  The  experlnenul  por¬ 
tion  of  thla  report  Include*  a  in— ery  of  the  atudle*  confirming  and  extend- 
Ing  the**  obearvatlon*,  ao—  additional  Information  on  the  nature  of  FBP 
tuRic  cl  sees  send  cstsits  1  aS.  ^ i ■  j  s>  r  -  j.*  w  r  r  cc  ths  t  ■  c x  sex cti  st»u 

purlfleatlon  or  Ftp  fron  tonic  eiaai  siphons. 

it.  iRparlnantal 

Xn  view  of  the  euccaitful  production  of  rabbit  antiserum  capable  of 
neutralising  the  toxic  effeoti  of  F3F  a*  reported  la*t  quarter,  additional 
atudle*  were  conducted  to  determine  the  reproducibility  of  thaae  reaulte. 

Six  5- lb.  rabbit*  ware  started  on  an  Insunliaelon  pro free  employing 
■ti  antlaen  preparation  and  injection  eehedol*  fn  tbet  pr»w1nv?ty 

described  In  the  Seventh  Quarterly  Report  (l) .  Three  of  thaae  rabbit* 
received  a  total  of  20  Injection!  of  antigen  (equivalent  Co  50  mg.  of  BSA 
protein).  Trial  bleedlnste  and  tltretiona  for  precipitating  and  nnntrelir- 
ing  antibodies  were  made  after  the  animals  received  25-end  50-mg.  does*.. 


The  three  remaining  rabbita  died  during  the  course  of  immunization  as 
follows:  rabbit  20  received  25  mg.  (10  injections)  and  died  of  unknown 
causes  during  the  7-day  Interval  between  the  10th  injection  and  trial 
b lead ing-sarua  was  not  available;  rabbit  22  received  22,5  mg.  (9  injections), 
died  within  10  minutes  after  9th  injection  and  serum  was  net  eollectad; 
rabbit  23  racalvad  30  mg.  (12  injections),  was  found  dead  2  days  later 
at  the  time  the  13th  Injection  was  to  be  administered,  and  serum  wae 
not  aval labia. 

In  ordar  to  facilltata  a  more  conventional  imaunlsatlon  schedule 
and  reduce  the  man-hours  associated  with  preparing  (rash  antigen  prior 
to  each  Injection,  the  antigen  was  lyophlllssd,  stored  at  -10*  C.,  re¬ 
constituted  to  volume,  and  injeatad  at  the  2.S  at,  (1,0  ml.)  antigen 
protein  level,  This  preparation  proved  to  be  Quite  tmlc  ta  rahfatt# 
whan  administered  Intravenously  or  whan  injected  subcutaneously  with 
Praund's  adjuvant. 

The  results  of  titrations  of  sera  eollectad  from  the  rabbits 
which  racalvad  a  total  of  25  mg.  and  50  mg.  of  antigen  protein  era  shown 
in  Tables  I  and  XX  respectively.  These  data  reveal  that  generally  poor 
antibody  response  as  measured  by  precipitin  reaction  was  elicited  by  tha 
antigen.  This  finding  is  comparable  to  that  reported  lest  quarter,  ttas 
rabbit  out  of  the  three  displayed  good  titer  after  25  mg.  wae  administered 
but  displayed  little,  If  any.  Increase  after  administration  of  an  addi¬ 
tional  25  mg. 


Tests  were  also  performed  with  these  sera  to  determine  whether 
antibody  capable  of  neutralising  PSP  was  formed.  One  ml.  of  undiluted 
senna  number  19  (after  25  mg.  immunisation)  was  found  to  protect  19-  to 
21-gram  mica  (Hamilton  Laboratories)  against  0.3  mlcrograma  PSP  per  ml. 
when  administered  l.P.  Serum  obtained  from  rabbit  19  prior  to  lmawnlta- 
tion  did  not  provide  any  protaction  to  the  mica  (See  Table  III),  Serum 
from  rabbit  19  collected  after  a  total  of  30  mg,  antigen  protein  had  been 
Injected  alao  protected  mice  when  administered  ae  a  1.0  ml,  l.P.  lnjtctlon. 
Dilutions  of  thle  same  aarum  (li2,  ItJ,  end  li3)  did  not  prevent  death  of 
mica,  but  extended  death  time*  were  obierved  in  relation  to  the  dilution 
need  (See  Table  IV),  Sere  from  rabbits  IS  and  21  (lee  Table  V)  did  not 
pretest  sics,  an d  death  times  silshtlv  la  assess  s!  thass  sated  far  the 

aMkWMl  tm  *  mm  m  ■  ,  »» 

wvMb !«»■  wmmw  vwwmuvwm  * 

These  data,  together  with  those  reported  in  the  Seventh  Quarterly 
heport  (1)  indicate  Plf-HOHO-IIA  antigen  is  capable  of  slioltin«  some 
neutrelialng  antibody  for  toxin,  However,  it  appears  to  be  a  week  anti* 
gen  end  dissociates  rtadlly  with  the  release  of  euffioiant  train  to  Kill 
the  tast  animals  unlsss  sxtrsms  caution  is  sxsrclssd  in  handling  ths 
antigen,  Because  of  these  difficulties,  little  serum  has  bean  collected 
to  date,  and  additional  studies  on  alternate  teste  for  demonstrating  anti¬ 
body  to  PSP  have  not  bean  accor^llahed ,  at  this  point,  it  is  difficult  to 
eases*  the  merits  of  this  antigen.  The  Inconsistent  devalopewnt  of  anti¬ 
bodies  among  test  rabbits  Is  observed  too  often  to  be  ignored,  On  the 
other  hand,  the  development  of  protective  antibodies  by  e  few  rabbits 
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dictates  that  this  type  of  antigen  preparation  be  pursued  further.  Ac¬ 
cordingly,  six  additional  rabbits  are  presently  receiving  Injections  of 
freshly  prepared  antigen.  It  la  anticipated  that  sufficient  sera  will 
be  obtained  froa  these  rabbits  to  permit  additional  iamunological 
investigations. 

Attempts  were  made  to  isMuniie  rabbits  with  aqueous  extracts  of 
fiSSmig  cstsaslla  calls  as  follows:  1.0  g.  of  wet,  packed  cslls  was 
hoattgeniaed  in  a  Route#  K-88343,  Siis  C  (Duail)  cisaua  grindsr  to  ylsld 
approximately  99%  callular  disruption.  Tbs  hoetoganata  was  dilutsd  1:20 
in  dlstlHed  watar,  centrifuged  at  10,000  g,  for  10  atlnutae  In  the  cold, 
and  the  eupernete  filtered  through  as  ultra-fine  sintered  glass  filter. 

This  estreat  was  assayed  tor  PIT  concentration  by  mans  of  the  nouse  test 
Md  found  ee  contain  approximate ly  10  microproMi  of  PSP  per  nl.  Thla 
Indicated  the  original  peeked  calls  contained  at  least  200  ttierefrm  of 
PSP  per  graa,  Several  3-  to  8- lb  rabbits  wars  injected  with  this  natarlal 
vie  various  routes  and  at  various  vd  litas  levels,  and  it  was  found  that 
Initial  1.0  nl,  I.V.  or  subcutaneous  injections  were  lethal.  Zntraperitonaal 
injections  up  to  1,3-ml,  volumes  wars  tolerated,  Consequently,  three  rab¬ 
bits  were  lmmmlied  with  this  antigen  by  administering  1.3  ml.  Z.P.  Injec¬ 
tions  on  an  cvery-othsr-day  schedule.  Rabbit  number  12  received  e  total 
of  16  Injections  (equivalent  to  240  aicrograms  PS?)  end  trial  bleedings 
end  titrations  were  mads  after  4,  8,  12,  end  16  injections.  During  the 
course  of  inunLaation,  severe  fibromas  developed  at  the  sites  of  injec¬ 
tion  in  the  ousels  well  covering  the  peritonesl  cavity.  The  enlnal  has  not 
been  sacrificed  to  date,  and  it  is  difficult  to  ascertain  the  exact  location 
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of  these  masses  by  external  examination.  Two  additional  rabbita  (numbers 
16  and  20)  received  respectively  60  micrograms  and  45  micrograaa  equiva¬ 
lence  of  PSP  by  meana  of  a  similar  injection  schedule.  Rabbit  number  16 
developed  severe,  mucoid  diarrhea  after  3  injections;  whereas,  rabbit  num¬ 
ber  20  developed  the  same  syndrome  after  4  injections.  Injections  were 
discontinued  on  these  rebbite  in  an  effort  to  elleviete  their  dietreee, 

Both  rebbite  were  bled  7  days  following  the  laet  injection  (13  ml.  by 
cardiac  puncture).  Rabbit  16  died  three  days  after  bleeding  end  rabbit 
20  orte  day  after  bleeding.  At  the  time  of  death,  both  rebbite  were  suf¬ 
fering  from  diarrhea,  end  both  had  devalopad  tha  fibromas  daacrlbed  above. 

Tha  sera  obtained  from  these  rabbits  were  titrated  for  precipitin 
titer  against  the  homologous  antigen  end  rffT-RCRO-BSA.  These  results  are 
shewn  in  Table  VI  and  indicate  that  the  material  la  net  very  antigenic  and 
antibodies  produced  to  it  do  not  react  with  the  conjugated  FSF-BCH0-BSA 
antigen.  These  sere  were  also  uaed  to  protect  mice  in  neutralisation  tests 
with  no  success  (Sas  Table  VXX), 

Preparation  of  antigen. 

All  FSP-HCHO-BSA  sntigtn  used  in  the  lomiuno logical  studies  thus  far, 
Including  those  presented  herein,  has  bsan  prepared  according  to  the 
procedure  outlined  in  the  Seventh  Quarterly  Report  (1),  unleee  otherwise 
ansc.l  fled . 

Since  preparation  of  small  quantities#  on  e  bi-weekly  basis  la  incon¬ 
venient  end  time  consuming,  the  feasibility  of  preparing  large  quantltitea 
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of  lyophilired  antigen  ia  presently  under  investigation.  It  is  believed 
that  storing  the  antigen  preparation  in  a  dry  fora  may  inhibit  the  pre¬ 
viously  observed  dissociation  of  conjugated  PSP  froa  its  protein  carrier. 

Thus  far,  sow  success  has  been  attained.  It  has  bean  possible  to  lyophlllse 
a  dialysed  FSP-HCHO-BSA  preparation  and  redissolve  the  dried  powder.  Initial 
intravenous  injections  into  rabbits  of  these  rediseolved  antigens  have  often 
resulted  in  death.  However,  the  House  bloessey  of  the  reconstituted  antigen 
Indicates  a  toxicity  equivalent  to  2  pg/«l.  of  PSP.  Although  this  aawunt 
of  poison  would  not  be  expected  to  be  fetal  to  rabbits,  there  nay  be  further 
rapid  dissociation  of  poison  following  injection.  Also,  when  e  dried  anti¬ 
gen  is  redissolvad,  its  initial  toxicity  doubles  in  less  than  one  hour  when 
held  «t  2S*C.,  indicating  vary  rapid  dissociation  of  PSP  under  these  con¬ 
ditions.  In  addition,  the  redissolvad  antigen  shows  e  narked  tendency  to 
denature  slowly  with  tlw  and  rapidly  with  aodarata  agitation.  The  toxic 
of foots  of  this  donaturation  heva  not  yet  been  determined,  It  La  evldant 
that  additional  work  will  be  required  to  determine  the  relative  tosiolties, 
protein  stabilities  and  rates  of  PST  dissooistlon  in  lyophlllssd  sod  non- 
lyophlliaed  antigen  preparations. 

Studies  on  the  chemical  stats  of  PSP  in  toxic  olsm  siphons. 

In  the  late  raport  (1),  a  susses  ry  of  studies  on  the  dislyiabillty  of 
PSP  contained  in  0.  catena 11a  vis  presantad.  These  results  Indicated  that 
PSP  does  not  exist  si  s  stable  protein  conjugate  In  these  cells  as  received 
in  the  frosen  state.  Similar  studiaa  on  the  chemical  stats  of  the  poison 
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in  toxic  clam  siphons  have  now  been  undertaken.  These  studies  revealed 
that  when  ground  frozen  clam  siphons  were  dialyzed  24  hrs,  at  256C.,  there 
waa  quantitative  recovery  of  PSP  in  the  dialysatea,  indicating  that,  aa 
In  the  case  of  frozen  G.  catanella  cell#,  PSP  doea  not  exiat  in  a  stable  pro¬ 
tein  conjugated  fora  in  toxic  clam  siphons. 

While  the  dialysis  studies  described  above  were  of  considerable  value 
in  obtaining  avidsnce  for  the  presence  or  absence  of  F3P-protein  conjugate# 
in  £,  cttanslla  cells  end  toxic  clem  siphons,  eny  such  conjugates  actually 
present  could  be  expected  to  be  labile  to  hydrolyala.  Hence,  the  possibility 
remained  that  the  lengthy  and  rigorous  dialysis  procedures  employed  could 
have  resulted  in  hydrolysis  of  such  conjugates  resulting  in  the  release 
st  frrr  d-slys-bi*  shellfish  poison *  In  *n  effort  to  determine  whether  such 
did  occur  in  the  ewe*  u i  tosic  clam  siphon*,  additional  acre  direct  and 
rapid  experimental  wet hods  were  employed.  The  seat  extensive  of  these 
studies  were  on  the  toxic  properties  of  aellns  extracts  obtained  from  saline 
suspensions  of  homogenised  clam  siphons.  Thais  extract!  were  obtained  by 
cuependlng  3-3  g.  of  homogenised  aims  siphon  tissue  in  physiological  saline 
to  e  total  volume  of  25  nl.,  centrifuging  at  7300-8000  rpm  for  twenty 
minutes  and  decanting  the  somewhat  opalescent  supernatant.  This  procedure  wee 
carried  out  at  0-3*0.  and  23-30*0,  and  in  both  cases  tha  P9P  was  evenly 
distributed  batwaen  the  solid  and  liqi  id  phases.  However,  ae  ihown  in 
Table  VXX1,  bloaseay  of  thaee  extracts  without  acidification  resulted  in 
an  apparant  toxicity  of  only  73-78%  of  that  potentially  available  upon  ecid 
hydrolysis  of  the  same  extracts. 
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This  effect  could  be  due  either  to  the  presence  of  PSP  conjugated 
proteins  having  reduced  toxicity  or  to  the  pH  effect  on  the  bioassay.  In 
order  to  determine  whether  the  soluble  proteins  contained  conjugated  PSP, 
they  were  precipitated  under  non-acidlc  conditions,  acid  hydrolyzed  and 
bioaasayed.  Whan  theae  pracipitates  were  obtained  either  by  boiling  five 
minutes  or  by  lead  acetate  precipitation  in  tha  cold  (5*0,),  they  contained 
no  more  than  10%  at  tha  total  PSP  availabla  in  the  saline  extracts.  This 
small  amount  la  regarded  as  insignificant  and  could  ba  tha  raault  of 
altapla  phyalcal  adsorption  on  ths  precipitates  and  incomplete  washing! 

Ths  low  toxicity  of  protein  precipitates  obtained  under  non -acid to  con¬ 
ditions  tndlcatsd  that  tha  pH  affact  In  tha  bioassay  may  ba  involved  In  tha 
low  apparent  toxicity  of  saline  extracts  mhan  assayed  without  acidification. 
Studies  on  tha  effect  of  pH  on  tha  toxicity  of  purified  PsP  were  uw!«Um« 
in  an  effort  to  determine  whether  this  effect  could  account  for  tha  results. 
Two  solutions  of  purified  PSP  ware  made  up  in  identically  tha  same  way,  except 
that  one  (Solution  A)  wae  made  up  at  pH  4,50  and  tha  other  (Solution  B)  at 
pH  7.25,  These  solutions  were  bioatsayed  periodically  for  sixteen  days. 

As  shown  in  ths  Tsble  IX  the  toxicity  of  Solution  B  st  pH  7.25  dropped  to 
78%  of  its  original  in  one  day  and  remained  constant  thereafter .  Solution 
A  retained  its  original  toxicity  during  tha  entire  time.  On  tha  sixteenth 
day  half  of  Solution  B  was  acidified  to  pH  3,  Ths  toxicity  then  increased 
to  ot  Its  original  and  remained  wutmi.au.!.  it  least  sr.  addition*'  day 

These  data  Indicate  that  the  efface  of  pH  on  the  toxicity  of  PSP  can 
account  for  tha  low  apparent  toxicity  observed  in  unacidif led  saline  extracts 
of  clem  siphon  tissue, 
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III.  Projected  Research  for  First  Quarter,  FY  1963 


In  view  of  the  protection  afforded  mice  against  the  lethal  effects 
of  paralytic  shellfish  poison  by  the  sera  from  rabbits  injected  with 
FSP-BCUO-BSA,  studies  will  be  extended  on  the  nature  of  the  antibody 
responses  alieitsd  by  these  antigens.  Techniques  will  also  be  investi¬ 
gated  to  reduce  toxicity  and  to  Impart  better  antigenic  properties  to 
thaae  conjugates. 

IF.  Zaolttion  and  Purification  of  Paralytic  Shellfish  Poison 

To  date  1010  pounds  of  toxic  dim  siphons  havs  been  received  from 
Alaska.  Assuming  70%  yield  in  the  purification  process,  these  siphons 
riprssert  thr  ftp-iv-len?  *bvwt  &.S  areas  of  purified  PSP. 

A  procedure  ns*  been  developed  for  the  isolation  end  purification 
of  the  poison  which  utilises  the  best  features  of  the  methods  described 
by  Schants  et  al  (2)  and  these  developed  in  connection  with  the  quantita¬ 
tive  chemical  assay  procedure  of  HcParrsn  at  al  (3) .  Briaf ly,  the  procass 
consists  of 

(a)  preparation  of  a  trichloroacetic  acid  extract  of  clam  siphons, 

(b)  absorption  and  elution  of  tha  extract  nn  IRC  SO  Ion  exchange 
column  at  pR  5.2, 

absorption  and  elution  of  the  first  column  eluate  on  tha  GC  50 
ion  exchange  column  at  pH  5.2, 
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(d)  conversion  of  second  column  eluats  from  an  aqueous  to  an 


alcoholic  solution, 

(e)  chromatographic  purification  of  the  alcoholic  solution  of 
PSP  on  an  activated  alumina  column, 

(f)  concentration  and  drying  of  the  purified  alcohol  extract. 

One  100-lb  lot  of  ground  clam  siphons  has  baan  partially  purified 

by  passing  through  tha  IBjC  50  and  GC  50  ion  exchange  columns.  Soma  loss 
of  poison  was  experienced  due  to  the  operation  of  tha  column  at  abort 
optimum  flow  ratea  and  as  a  rasult  of  a  miscalculation  ralated  to  tha 
capacity  of  tha  IRC  SO  resin.  It  la  believed  that  thasa  difficulties  heva 
now  been  overcome  and  tha  second  beteh  of  clem  siphons  la  being  put  through 
tha  Initial  purification  step.  Also  the  partially  purified  pgp  from  the 
first  lot  la  being  carried  through  the  remaining  itifS.  Thus  f st  there 
appear  to  be  no  unforeseen  difficulties  associated  with  this  phase  of  tbs 
purification  process. 
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Table  I 


Precipitin  Titar  of  Rabbit  Anti  PSP-HCHO-BSA  Sara  aftar 
Iwjniaatiou  with  25  ag.  of  PSP-HCHO-BSA  Antigen  Protefa 


Sanaa 

— 

Antigen* 

Mint  lose  of  Antigen* 

No.* 

0.4  al./eub# 

1:2! 

Liii 

ti8 

1:16 

1:32 

1:64 

1:128 

1:236 

1:312 

1:1024 

PSP-HCHO-BSA 

1 

■ 

B 

m 

m 

wm 

WM 

■9 

18 

ip 

■i 

| 

HCH0-BSA 

B 

B 

B 

D 

1 

B 

fl 

B 

B 

B 

PSP-BCHO-BBA 

■ 

B 

B 

D 

4+ 

4+ 

3+ 

3+ 

2+ 

Bl 

19 

■ 

9  '  9 

BCHO-B8A 

B 

B 

B 

B 

24- 

4-f 

4+ 

3+ 

2> 

PIP-BCflO-lSA 

■ 

B 

B 

m 

m 

m 

m 

■ 

m 

± 

21 

■ 

1 

■i 

m 

BCHO-BBA 

fl 

fl 

fl 

B 

■ 

fl 

B 

B 

■ 

*Nim  diluted  1 1 5|  0.4  Ml.  par  tube. 
Saras*- at  line  control*  negative, 
Antigen-aallna  control*  negative. 
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Table  II 


Precipitin  Titer  of  Rabbit  Anti  PSP-HCHO-BSA  Sera  after 
Inmuniaation  with  50  mg.  of  PSP-HCHO-BSA  Antigen  Protein 


Serua 

Antigen* 

_ 

Dilution* 

of  Antigen 

Ho.* 

0.4  al./tube 

on 

HI 

1:8 

1:16 

1:32 

1:64 

1:128 

1:256 

BBS 

1 : 1024 

PSP-HCHO-BSA 

■ 

■ 

■ 

■ 

■H 

— 

m 

m 

m 

■Hfl 

IB 

'«£$ 

SSI 

1 

H  B 

I  ■ 

HCHO-BSA 

fl 

B 

D 

H 

fl 

■ 

H 

H 

H 

jggfl 

PSP-HCHO-BSA 

3+ 

■ 

B 

— 

4+ 

4+ 

4+ 

fl 

3+ 

mm 

19 

HCHO-BSA 

3+ 

± 

□ 

4+ 

4+ 

4+ 

2+ 

H 

± 

• 

PSP-HCHO-BSA 

■§ 

•a 

B 

a 

m 

■a 

■9 

2+ 

m 

21 

■ 

Efl 

HCHO-BSA 

■ 

± 

fl 

2+ 

■ 

■ 

H 

4; 

"r 

e* 

*8erua  diluted  1:3,  0.4  ml.  per  tuba. 


Sama-aallne  control*  negative. 
Antigan-aaline  control*  negative. 
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Table  III 


Passive  Inmuniaation  of  19  to  21  g.  White  Mice  to  PSP  by  IP  Injection 
of  Rabbit  Anti  PSP-HCHO-BSA  Sera  Produced  in  Response  to  25  mg. 

of  Antigen  Protein 


Dilution  of 

Serum  Injected^*) 

Mouse  Number 

Time  of  Deeth^b) 

Rabbit  19  preinmuniaatlon 

1 

4  min.  10  eec. 

normal  servo* 

2 

7  min.  20  sec. 

3 

6  min.  10  eec, 

Rabbit  19  aerura 

Undiluted 

4 

5 

6 

Mo  death 

No  daath 

Ho  daath 

Rabbit  19  aarum 

Diluted  1;2 

7 

8 

9 

14  min.  44  aac. 

21  min.  31  tec. 

26  min.  24  see. 

Rabbit  19  -sr'JB 

Diluted  1:3 

10 

No  daath 

11 

12 

19  sin.  3  set. 

16  min.  33  sec. 

Rabbit  19  serum 

13 

14  min.  52  sac. 

14 

14  min.  49  aac, 

Diluted  1;3 

15 

14  min,  19  tec. 

Rabbit  19  aaru«(c) 

16 

17 

Mo  daath 

Mo  daath 

Undiluted 

IB 

Mo  daath 

16 

6  min.  0  sec, 

Starile  distilled 

17 

5  min.  43  aac. 

Water 

18 

6  min.  12  aac, 

Mice  received  two  1,0  ml.  IP  injection#  of  serum;  1.0  mi.  zt^nours  prior 
to  challenge  followed  by  a  second  1.0  ml.  dose  4  hours  prior  to  challenge. 

(k)  Mice  were  challenged  by  IP  injection  of  1.0  ml.  of  aqueous  solution  of  PSP 
containing  approximately  0.289  micrograma  per  ml. 

Mice  received  cna  1.0  ml.  IP  injection  of  serum  4  hours  prior  to  challenge. 
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Table  IV 


Passive  Immunization  of  19  to  21  g,  White  Mice  to  PSP  by  Injection  of  Rabbit 
Anti  PSP-HCHO-BSA  Sera  Produced  in  Response  to  50  mg.  of  Antigen  Protein 


Dilution  of 

Senna  Injected^*) 

Mouse  Humber 

Time  of  Death<b> 

1 

No  death 

Rsbbit  19  serum  undiluted 

2 

No  daath 

3 

No  death 

4 

24  min.  7  sac. 

Rabbit  19  aarusi  diluted  1:2 

5 

19  ^n.  46  aac, 

6 

20  min.  0  sec. 

7 

8  min.  11  sec. 

Rabbit  19  sarum  diluted  1:3 

8 

12  min,  22  esc. 

9 

17  min,  10  sec. 

10 

6  win,  17  etc. 

Rsbbit  19  sarua  diluted  1:5 

u 

7  min.  52  sac. 

' 

- 

12 

7  win,  40  sec, 

13 

No  deeth 

Rabbit  19  serum  undiluted^6) 

1ft 

No  death 

15 

No  deeth 

16 

5  min,  29  sec, 

9tertle  distilled  water 

17 

6  min.  35  sec, 

18 

4  min.  53  sec. 

Mica  received  two  1.0  ml.  IP  injections  of  serum)  1,0  ml,  24  hours  prior  to 
challenge  followed  by  a  second  1.0  ml,  dose  4  hours  prior  to  challenge, 

1 1 

KU/  Mice  were  cnanenguu  by  IP  r.f  1.0  ml.  amu»*«ie  solution  of  PSP 

containing  approximately  0.299  micrograms  per  mi. 

^  Mice  received  one  1.0  ml,  IP  injection  ot  serum  4  hours  prior  to  challenge. 


Table  V 


Paaaive  Immunisation  of  19  to  21  g.  White  Mice  to  PSP  by  Injection  of  Rabbit 
Anti  PSP-HCRO-BSA  and  HCRO-BSA  Sera  Produced  in  Reaponae  to  SO  ag. 

of  Antigen  Protein 


Type  of  Serum  . 

Injected  Undiluted'*' 

Mouse  Humber 

Tima  of  Daath(k) 

* 

1 

8  min.  29  see. 

Rabbit  18  Anti  PSP-HCHO-BSA  aarum 

2 

8  min.  6  aac. 

3 

7  min.  36  aac. 

4 

9  min.  27  aac. 

Rabbit  21  anti  P87-UCU0-BSA  aarum 

3 

9  min.  29  aao. 

6 

12  min.  24  aac. 

? 

6  min,  56  aac. 

Rabbit  6  anti  8GHD-B8A  aarum 

8 

8  min.  31  aac. 

** 

V 

•*.  tain.  4$  r?r, 

10 

3  min,  29  aac. 

Starila  diatlllad  water 

11 

6  min.  55  ate, 

12 

4  sin,  33  aac, 

(a)  Mica  received  tvo  1.0  ml.  IP  injection*  of  aerumj  1.0  ml.  24  hcun  prior  to 
challenge  followed  by  an  additional  1.0  ml.  doaa  4  hour a  prior  to  ohallanga. 

Mica  ware  chailangad  by  IP  injection  of  1.0  ml.  of  aqueoue  solution  of  PSP 
containing  approximately  0,299  mlcrogramt  par  oil. 
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Tab lft  VI 


Precipitin  Titer  of  Rabbit  Sera  Produced  in  Response  to  l.P,  Injection* 
of  Gonyaulax  cateneil*  cellular  Homogenate  Diluted  1:20  in  Water 


Serum  number* 

Antigens 

— 

Dilutions 

of  Antisens 

0.4  ml. /tube 

mm 

KSI 

1:8 

mn 

1:32 

nra 

SEEEI 

1:256 

1:512 

1:1024 

12  -  after 
receiving 

G.cetenelle 

H 

fl 

■ 

■ 

t 

■ 

fl 

m 

■ 

60  mlcrogreme 
.  PSP  eauivalent, 

PSP-HCH0-BSA 

D 

B 

B 

•  ' 

B 

B 

1 

9 

“ 

12  •  after 
receiving 

HHSHj 

Mj 

n 

■ 

2+ 

2+ 

■ 

± 

± 

fl 

120  Mlcrograa* 
PSP  eaulvelant. 

PSP-HCHO-BSA 

H 

m 

B 

■ 

“ 

fl 

*• 

■ 

12  -  after 
receiving 

HHHHj 

m 

fl 

m 

2+ 

B 

B 

i 

± 

180  microgremi 
P*P  eeuivgltnt. 

PSP-HCHO-BSA 

■ 

fl 

B 

. 

fl 

B 

fl 

* 

* 

12  -  after 
receiving 

G.cetenelle 

+ 

— 

+ 

4 

2* 

— 

u 

+ 

+ 

■ 

240  nicrogroM 
PSP  eauivalent. 

PSP-HCHO-BSA 

* 

* 

- 

■ 

a 

w 

16  -  aftor 
receiving 

+ 

± 

- 

fl 

■ 

1 

B 

Mj 

60  mlcrogreme 
psv  eauivalent. 

P8P-HCHQ-BSA 

■ 

“ 

■ 

■ 

B 

1 

20  •  after 
receiving 

g.cetenelle 

jm 

B 

g 

fl 

B 

± 

fl 

■ 

• 

PSP-HCHO-BSA 

m 

I 

B 

■ 

m 

■ 

fl 

*3«rum  diluted  1:5,  0,4  ml,  per  tube, 


■«Hn«  *nd  ant-tann  aalln*  control*  neeetive. 
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Table  VII 


passive  Immunization  of  19  to  21  gran  White  Mice  to  PSP  by  Injection  of 
Rabbit  Anti  Gonyaulax  catenella  Sera 


Serum  injected  undiluted^ 

Mouse  Number  ' 

Time  of  Death(b) 

Rabbit  12  antiserum  produced  in 

1 

7  ain.  15  sec. 

responee  to  240  aicrogreas  PSP 

2 

5  nin,  2  sec. 

equivalent. 

3 

6  ain.  36  sac. 

Rabbit  16  antiserum  produced  in 

4 

4  min.  55  sac. 

response  to  60  micrograae  PSP 

5 

5  min.  33  sac. 

equivalent. 

6 

6  min.  0  sec. 

Rabbit  20  antiserum  produced  in 

7 

6  min.  58  sec. 

response  to  45  micrograae  PSP 

8 

3  min.  30  eec. 

equivalent , 

■ 

9 

6  min,  13  sec. 

i0 

5  ain .  29  sec. 

Sterile  distilled  water 

11 

6  min 5  55  sec. 

12 

4  min,  53  sec. 

(a)  Mloa  received  two  1.0  al.  Z.P.  injections  of  serum;  1.0  ml.  24  hours  prior 
to  challenge  followed  by  an  additional  1,0  al.  dose  4  hours  prior  to 
challenge, 

(b)  Mice  were  challenged  by  I.P.  injection  of  1.0  ml,  of  aqueous  solution  of 
PSP  containing  approximately  0.299  micrograma  per  ml. 


Table  VIII 


Influence  of  Temperature  and  Acid  Hydrolysis  of  Saline 
Extracts  of  Toxic  Clam  Siphons 


Weight 

S iphon 
Tissue 

Temperature 
of  Extraction 

Toxicity  of 
Unacidified 
Extract 

Toxicity  of 

Acid  Hydrolysed 
Extracts 

7.  of  Potential 
Toxicity  in 
Unacldified  Extract 

2.10  g. 

1.31  ug  PSP/ml 

1.77  ug  PSP/ml 

73 

2.68  g. 

1.72  tig,  PSP /ml 

2.32  pg  PSP /ml 

74 

3.14  g. 

2.09  tig  PSP  /ml 

2.66  ug  PSP/ml 

78 

Table  IX 

Influancs  of  pH  and  Tina  on  the  Concentration  of  PSP 

-rrt  a«r*4  M  a»rw  •»  «»  «  —■  m  m  »  ~ 

unvvuBbfu  uvui  m/u««  oauivir; 


Tima 
in  Days 

Solution  A 

HBHBfffHlSBi 

Solution  C 

PSP  at  pH  4,50 

PSP  at  pH  7.25 

Solution  B  Acidified 

0 

13.2-  tig/ml 

13.3  tig/ml 

- 

1 

13.2  tig/ml 

10.4  tig/ml 

" 

8 

13,1  tig/ml 

11.5  tig/ml 

- 

10 

13,4  tig/ml 

10,3  jig /®1 

- 

17 

- 

10,6  ug/ml 

12.1  tig/ml 

L: _ 

- 

- 

i  A  n  /a 

*■>  HQ/  »w. 
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